* NOTICES * 

«JP0 and IWU are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 

[Claim (s)] 

[Claim 1jA medical tubing containing a biguanide compound of difficulty water solubility in a layer 
which consists of a hydrophobic organic high polymer elastomer, and forms the surface si: least. 
[Claim 2]Ths medical tubing according to claim 1. wherein a biguanide compound of difficulty 
water solubility is a hydrochloride of chlorhexidine. 
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DE i ED DESCRIPTION 

[Detailed Description of the Invention! 
[0001] 

[industrial Application SAbout a medusa! tubing, in beta!!, this invention ;s a tube used for the 

» >■ 1 fh* bodv to the 

inside of the body, and a gas, and relates to the medical tubing which can prevent the infectious 
disease of the tube origin accompanying detention in the living body. 
[00023 

[D< ^ t ' > tb > J i s A» . <- v u) - f | mi! -\ t d <J e t a ml 

tubing, when the catheter used for an infusion solution arid au effluent is detained in a patient's 
inside of the body, the merger of the infectious disease (henceforth a catheter infectious 
disease) originating Hons p obi i As the ps rtal of e (try of t « 

satbos t i< I he!* >e 

nterroingled It! of a esthete j r the route 

which inv t ies t moor iance \ th the ai.it.es wail of $ : ithet* r ft rn ti r si \ inseri portion of r 
catheter can be considered. !n the case of an effluent catheter, the route which invades an 
effluent retrogre i patient's 

ibdomtna! cavit i I ieatio) icl 

as falling organs. 

* cut - b ood vessel s tbrornl i e a 
and adheres in the peripheral surface of the catheter which is a foreign matter for a living body, 
but this thrombus serves as a suitable growth nest for a microorganism. If the inside of the pipe 
h 1 h ! - , ^ > t v a- , t h ,^,1 , i 

catheter from on ti \ > hich adhered 

to this thrombus, increased this as a culture medium, arid was increased as a result emits a toxin 
very harmful to a human body, or' Is separated in a blood flaw and forms a new Infection focus in 
Ksm" < j < i , ^ 

!i ' , jase, and 

the method of the conventional versatility is proposed as the means. To for example, the 

'O i ^ ' hypodermic urn p< 1-fon wh<-<>- 

catheter is detained in a patient's inside of the body. What is called the BUR085AKKU type 
catheter (Broviae Type Catheter) by which the cuff formed in the cotton of polyester fiber etc, 



nets! led, After 



oned cuff, a catheter and subcutaneous tissue are fired firmly and the 
m which invades in accordance with a catheter outer waii car; be prevented 
d i i theter contain the antimion to 

ir'ml which raises anti-infective more is also proposed and it has already carried out, 
■lies, such as a catheter which contains antimicrobial agents, such as a chbrhexidine 
pnilic polymer, are proposed by JP, 2-234787. A. 

o be Solved by th Ira tmnjl'Vi detain*-* the ab e-merthonad E 



type catheter in the inside of the body, the distance from blood vessel interpolation admission 
into a club of a catheter to a skin site of puncture shall be several centimeters, a hypodermic 
tunnel is formed in the meantime, and said cuff is laid under the hypodermic tunnel. Therefore, 
e invas in I s e f 5 ^ be jre^. lego as compared »i th the p r+ re te in q s 
by the pallia! needle generalized in recent years, it not only becomes a patient's burden, but it is 

! t i I mora 

enough in the case of this catheter, since an infection preventive effect is not acquired at all, 
w\ en t period of a - < imperatively, the? $ U 

iv"i> h c x ir j r < se si the c t? 

hT - < m t< re-*. I d.~2 N ~ 0 A abacs im auommrs ^ v.odi — > n 

when a catheter and body fluid contact, an antimicrobial agent is promptly emitted to the inside 
of the b < ' < si desin trate sufficient ant teriai 

properties from the early stages of detention, since the releasing speed ;s snick, within a blood 
flow, most antimicrobial agents contained near the surface which can be emitted for a short 
period of time are emitted, and the antibacterial activity on the surface of a catheter declines 

bstantlally. ! < t n a r. f the safety to a human body that an 

> ! f > i t m i t < < * n m> 

short period of time. Then, this invention has few elutsen volumes per prescribed period of an 
5 i f > f * d i in sustained 

release [ of an sntinucrobrsl agent j, arid t.he cotton can maintain antibacterial properties for a 
o e of t nci iel * > em t ovide the medic > hi< n 

prevent thi factious diss s lb e merits and demerit of a 

detention period. 
[0007] 

„"yb~ no for Sol ~ ic I 

jmiy oe< s. j i < 

wholeheartedly In view of this actual condition, and blending a bignanide compound of difficulty 
water solubility as an antimicrobial agent, Baton of an antimicrobial agent from a base material 
surface of a medical tubing sari control to necessary minimum, finds out giving powerful 
antimicrobial activity to the surface moreover, and reaches this invention. That is, this invention 
on > elm i stoma! and makes a gist * < tuf 

con > a I v!:c;o ; ampc i n 3 k > e oi ^ s the u h s 

at least 

[OOOSjfiereafter, this invention is explained m detail. First, although a medical tubing of this 
Invention consists of a hydrophobic organic high polymer elastomer. Here, water absorption 
pov under stmt are 20 stive humidity is 

-hot * 0 as <=> * " ^ , , v < ; ml a v ammmf 

organic high polymer elastomer is a high molecular compound which has rubber-dike elasticity 
near ordinary temperature. As thin hydrophobic organic u posyrner < m , \~< For example, 
Crude rubber. Or silicone robber, such as a polymer of diene system monomers. Such as 
1 m <^ a a am ^ j i > - < a <i > ,< 1 

> v yh ! 1 m m <- , < i a < i 

organopolysiloxane. Pofyurethane, soft polyvinyl chloride, a styrene butadiene rubber, etc. are 
mentioned. 

1 0009 j Other antimicrobial agents can be v s f with the hydrophobic above-mentioned organic 
high polymer elastomer, or additive agents, such as a Ph a an antioxidant, oeints for 
coloring at 5 t ahem s * < < s < t < 

can also be added to it. 

t sa t s ention com le comi 

difficulty water solubility in a layer which forms the surface at least a dissolved amount f as 
opposed to the 20 ** distilled water 100s In a hgusnide compound of difficulty water solubility j 
fuu.-.ehmrh solubility! is a biguanide compound of 3.0g or less. As a biguanide p- rd of 
1*~ n , oi hi . .titd <u * Uig m 2 > d =s d st r u ur h 1 1 

>f tl ) biy. Since an eiution volume of a nt o< I 



increase if less than 0.001 g of solubility is [ effect as an antimicrobial agent ] sometimes 
insufficient and it eveaeds 3.0 g on the other hand, safety and the- durability of antibacterial 
activity may fail. A blauanide compound is shown bv the following general formula (\) or (2\ 

[00113 

[Formula 11 

NH NH NH NH R 

S N-C-NH-C-NH-- (GHj) .r-NH-C-NH-C-N f ft) 

R'" /! X * 

[0012] 

i Formula 2 J 

R. NH NH R 
\ a * / 
, N»-C-NH- C-N , m 



[00 I3]R irs a genera? formula (1) and (?) An aikyi group, an ammo aikyl group, If is a phenyl group, 
an aikyiphenyj group, a halogenation phenyl group, a hydroxyphenyl group, a methoxypheny group, 

i <. t ^ m\ > F Us > * . << ! > n 

alkyi group, n Is a positive integer and the range of 2-1 0 is preferred for it. If the suitable 
example of this higuanide compound Is given, they Will be 1,6-dH4™chlorophanyi biguanide) 
tt , a c s s , f > > < > , < 0 ^ n 

f M M V i f p, 

higuanide compound « > f 

The salt of this blguaoid i > ''oil 

compound, and Inorganic acid or organic acid. As the inorganic acid or organic ac-d which forms a 
> > s' < cm v i < m i s r d : nitri; said f sc acid arhooti < d 

GCC acid, citrate, phosphoric acid, boric acid, formic acid, acetic acid, benzoic acid, tartaric acid, 
etc, arts mentioned, for example. Among the biguanide compounds of difficulty water solubility 

sed in this tm anna! stress 1 < igh 

applied at the t i ce it is stable, i f dopted as 

no i d „m ml < x i kA 

i.OOidjO.01 to 10.0 % of the weight is desirable still more preferred, and quantity of a biguanide 
compound aim 1 <• < d o par t 

high poiym s i i e tj < 3 tendency for initial unust 

0 t m 1 i 1 c p r o * * 

1 i materia surface at ie rat dp m > i > 10 > hf d od 
flu i. water, et « 

[OO'lOlNoxf, In order to form a medical tubing of this invention, A compound of 3 hydrophobic 
organic high polx r elastomer and a 1 1 r lllty is 

adjusted, what is necessary is just to fabricate in predetermined shape using a method adopted 
as shaping of a publicly known elastomer and after an appropriate time has an extrusion method 

if * ex ? pled a ! d etc that i I 

goods fabricated m predetermined shape only using 3 hydrophobic organic high polymer 
eiastomer in mixed liquor of an organic high polymer elastomer and a biguanide compound of 
difl < dty wmv soiu t 0 oe emoioyal: 

s <• v ' i ; i i i < < t 

with the usual extrusion machine to a hydrophobic organic high polymer elastomer by a publicly 
known melt kneading method emit kneading extrusion and by subsequently carrying out chip 
nusfctt ki i „ ~ + j .., * as r dm i > i 

i e-n I fty water sobbiik I v. o ddered as s 

cylindrical tube. 

[001 SjA medical tubing in this Invention may be a lead pipe used in order to convey a fluid, a gas. 
etc. which are used for medical science. What kind of shape, such as circular, an ellipse form, 



and a star shape, may sectional shape be? 

L001 9 jit thrombus generation on a base material surface of a medical tubing can be controlled 
from an infection mechanism of a catheter infectious disease like I the above j when detaining 3 
medical tubing like a catheter especially in a blood vessel. Even if there is an invasion 
microorganism, since the growth is minor, g catheter infectious disease can be reduced to some 
extent. Namely, since a catheter infectious disease car; be more effectively reduced according to 
those r ffects if gfitrbacl re , - e a 

rnedi j > > ! ood for the surface of a med;< eatsd in a hydro? >hi 

organic high polymer elastomer containing a mguanlde compound of difficulty water solubility to 
fix antithrombotic drugs. 

- itith omoo o 1 < . * v t f ^ h > v<« sih 

jctivatio s < i stion j. By a fib oh * < 

ctivity sol < t f s 1 Id d , 3 - f 

eta to. are mentioned, a 5 * 

1 1 5tam \s a fixing method to the suri 
which is a substrate of a medical toning such antithrombotic drugs, A method of fixing a 
physiological active substance already known can he adopted, for example, a method by i 
covaierst bond s f n \ ! a , < 

method by (3; ionic bonds, a method by (4) physical adsorption, etc, can he adopted. A method 
th< oa *,e by 5 

nature, stability, or safety among these methods is preferred. 
>02i f i \ ! '* 1 i A c n < I - \< ! -d*- 

1111 methods indicated to the 12th page - the 67th page of '"fixed biocatalyst" ( Kodansha 
' ( i< I cm- nstl 3d of I ctivity « tzym to the 

surface of a solid indicated to JP.53"8338G,A via poiyearboxyhc acid, and a solid surface 
indicated to JP.54---26394A polyamins, What is necessary is to make it react to a reagent which 
has two or mo* net >ups f poiysmine, to form 1 

turbo on a solid surface, and just to adopt 3 method etc, to which an unreached amino group and 
an enzyme on a tunic are made to react further. 

M meafter 3 dru i j I and 

! 3 t f s > w-n tot * I i u 1 id 

i X-X U i> t 

detention etc. consist of the tube 1, its lumen 3, and the hub 4 that has a bore open for free 
passage, and contain the particles b or a blguarade compound of di fficulty water solubility as an 
3 (in em; til " , 1 ^ < gn ^ 

A wall in which 7 forms the lumen 3 of a catheter, and 8 show an outer wall, 
ifi^i 0 h f - m< < 

has a three~tlered structure which consists of the interiayer 10 who consists only of a 
iH'i ign >e * urn > » u I < n t - >> <-t- of a h roph b 

organic high polymer elastomer containing a biguamde compound of difficulty wafer solubility, and 
the outer layer 1 2. I - ce of t t it has the antl tho tied layer 9 

formed of a covalent bond on a hydrophobe organic high polymes elastomer, arid this 
t t I'tmt i'tn h 1 

02 i s i - , < and < » icbic orga* l 

5olyn sr eiaetome 5 id of dlh'ici r soiui iguanld 

compound of diiilcuhy water solubility is contained on inside -and-outslde both the surfaces at 
drawing 3, In addition, a biguanide compound of difficulty water solubility may be contained in 
>ithe i \ sk nd-outsid 1 t 

edlca g of this In >n be used a es, such a s d 

discbarge of an unnecessary component in the living body, or an infusion solution to the inside of 
the body, and using for de, autotrausfusion. etc, of extracorporeal circulation of blood further. 
When shape in particular, such as the length and a sise of a diameter direction, is not restricted 
and i <• *< mi rz-.un c< etsr, for example, A section of a each e *n sdop an edb? 5 
thing so that it can milk easily, or a thing etc. which had a pipeline of two or more vvsys allocated 



by 1 f » can adopt vsnon • • • ■■,•><■• . ;,■< : i 0 the purpose of use. and re can use for an 

extensive use. 

[00283 

p < < ! I soneretely 
it is a hydrochloride of chievhexidine as example 1 Eve FREX (EVAFLEX) (ethylene-vinyl acetate 

opal 5 f ! I an E ! I > 

an antimicrobial agent of difficulty water solubility. [Sogo Pharmaceutical Co., Ltd. make! Melt 
kneading of the ** was Harris A ext ling machine PQ% made by IN 

<n m s > r ,! t ti ! i j ! 

about i of the weight, and the antimicrobial materia; for shaping which the s mums <. 
hydr ilstnbuted ursio is i scA \ hog < * 4G 

(gauge) the eater diameter of 1.98 mm and 1.32 mm In inside diameter was carried out with the 
tube making »chine provided with the hoi! die < < j I tlmien 

The af f face of this 1 

measured. A measuring method makes a sample the catheter fragment which made the 
antibacterial catheter the major axis direction of the catheter for 2 minutes. The one of the two 
is put into a vial bottle. The brain heart infusion culture medium (Brain.) which contains 
Sta us aureus ATC 1 

0 indi Sua! n\ on the surfa< I* t hfusw - EKU'i'ON 

huuwf ivu << > < done. Another 

catheter fragment was piled up on the catheter which inoculated fungus liquid, and where fungus 
iiqui i i the ? tsmt cultivated at 37 ^ for 4 hours. The 

nu nbe cdwmcroorgani I v wed I \ \ 

I f Eve FRE > not contain an 

jgent was carrtec ft, lh« esthetes ame tes - i e above was 

presented, St cultivated as control for 4 hours, and the number of microorganism after culture 
<. i w 1 > f im i In 

Table 1 The increase in number of microorganism was seen by the catheter which consists of 
Eve FREX which rices not contain an antimicrobial agent. On the other hand, in the catheter 
which consists of Eve FREX containing a chbrhexldine hydrochloride, a remarkable reduction of 
n m bs ' of ni roorgermsm ms accepted si d it was checked that the c! for! s ^ d'f i h kochioide 
b> v «. ^ sed out \o P-e f >s k c U ~i ' < - < to the 

bacteria on the surface, 
[0028] 
[Table 1j 
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[0029]Nex1 ti e nside oft - w apis user I ✓ he above- cent o ed neasurerm order to 

check the durability of antibacterial actim'ty. The catheter containing a chlorhexidine 



hydrochloride is disinfected with an ethanol solution 70%, After fully carrying out churning 

1 physic saline solution of surface-active age I 80 or c 

surface a. e j-- 3 rt which ad > ^ , > v ,t h . 1' "O s J 

> the above mentkst ed culture experiment w s 
v. o s a number o microorgani r> was measured slue of ths 

number of microorganism after 4-hour culture was taken, the diffei ncs #ith the s < s 

iume! I itiat number of mi oorganlsn as searches f r an o tf I of tl J value 

and the difference of the sample were searched for as irr:cease-and-deorease a difference of a 
vsl <t 1 < < < < ! ! he treated as a paras etei which 

shows thai < s< < rate j so high that a numerical value is large. 

> i ; > iase-and-decrea - 5 ceo; t 

u i i w < are repeated to 8 times is shown in the graph of drawing 4. If was shown that the 
c ah ! i - t ^ and period a teria 

properties sufficient on a actual service condition can be maintained also in the time of the 6th 
measurement of the washing examination by severe conditions from this result. 

"0 i I it v > * >< ' \ I U t < v. c i 

■mrnersed by 50 degreeC < the 80% methanol solution of i '< sodium hydroxide for 2 hours, 
Aft n ' ol o . i i < to 

for S hours, distilled Aer wasl her. ar £ ! TSU AN- 169 (Gantrez AM 

i >9 ft <st i immersed < dinat fcempet t t < 2 r f 

d s s 5 < he m li n u opolynier made from G< 

h\ I ° A s >! 1 n i < > h 

acetone. This antibacter ! hours into tl 

urokinase ph* > i 000 Internationa led watet 

after washing, red i t and j mtibaoter 

catheter was obtained. The urokinase ar.tr/ity of this e3thefer ; A synthetic substrate method 
whiei roeasun opt NW < < 1 -nety >■ marln daion s < !e tc c or the solution 

by [82nd volume of journal OBU biochemistry C Journal of Biochemistry), and the 1495'page I977I 

ws i rd-md 1 ol t >f 3 cm 2 has combined witi the 

catheter surface. 

h ^ |ll { h f > < t i ( k 

1 OCih 

p *- i - w 

nl f t <■ <Ah \ r < j r 

24 ui 1 1 r \\ e- m^ t ., , 1 , , n , - >- ~ ! 

' 'lAv CO 1 ! - - i * 

'i' . >iv\' 1 Ul> i * •■ , ! < U 

observed, 
[0032] 

Effect ol t 5 inventios co sts phobh 

ceer r Y\p* Cu <, < w !-.>■* 1 > 1 

y v? x n ^ i s. c \ < II 

' x. UO.80. J - N ! < t I « P ' ' e 

hydrophobic organic- high polymer elastomer which constitutes the tube which is a substrate, 
Since biostimalus nature can he controlled. It is sahw end it excels m sustained-release [ of an 

mien t ], and the cotton ca ! d properties and < 1 

infectious disease of catheter origin Irrespective of the merits and demerits of a detention period 
for a long period of time, if anti-thrombus nature is given to a tube surface in addition to 
antibacterial pr pi effect of t < iocs dis an be d 
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[Brief Description of the Drawings] 

H'l ( ' < * ' > ! \ < 

j Ut 1 t j, " h M X > i 1 

[Dra ng 3 jit is a sectional view she otl \ j; * r <r 

[Drawsv ^ I j 
tubing of this invention. 
[Description of Notations] 

1 Tube 

2 Catheter 

3 Lumen 

4 Hub 

•8 Organic high polymer elastomer 

6 Ths particles of a b;i.= ■ its:i..- compound 

? Wall 

5 Outer waif 

9 Antithrombotic drug layer 
tO Interlayer 

1 1 Inner layer 

12 Outer layer 
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(54) MEDICAL TU8E 
i }7)Abstra< - 

r if?p " v - - z ^ u 

u > < ! » . i 

1 1 ( i: Into at iaast a 5 to form ty ]& surface, > capc-bte of 
* v .»v»«MiS' derived from catheters, 

t i si it "i" < > f 

diseases d-:jr:veo frc.m catheters r<Hcl«;;d m a human burly 
comprises hydrophobic organic fciasstotrssr 5 as; a sijbsf.ra?.« and a 
vsixturs f o in 

t trt * in i 

s,u facs 1 of t 1 hen ml a strong 

«■> " activity is giver; to the > <: U organic is*! 



:> ahousd have a water absorption power of about 1.0%, by wei.ght or 

<«.! - i i ~t i - 1 if 
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-Kit. WJM^%m&Ut s 'j , &Zvb;imm, ;i ^Tr~ \ : itM¥&, T*:A> siK ( 'P i : 
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too 1 11 

R NH NH NH NH ^ R 

/ N - C -NH™C -NH— (CH,) ,-NH-C-N'H--C-N ^ f ; ) 

[0 0 i 2] 

H NH NH . 33 
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